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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OP ENGINEERS

.*fr CUSTOM HOUS E—S 0 5 CHESTNUT STREETS
PHILADELPHIA. PENNSYLVANIA 19105

N SIPLV I5~ (IYO

.

L
F 3O MAY IS7S

Ronoribi. Irnndsn T. lyre.
Govunor of isv Jersey
Trontos, isv Jeresy 08621

• I Dsor Governor u rns:

IacliOMd is cbs Pb... I Inspection Report for Hi$b C rst  Lab. • in
Passaic Csemty, isv J.r.sy which baa bees prepared ader antborisatios of
the ~ I pection Act, PvbUc I.. ’ 92-367. £ briaf asass snt of
the gem. eaditios is ‘iven in the front of the report.

las,1 on visual insp.ctios, available record., calculations d past
operatiosal p.rfOruesCS, High Crest Lake Des, a high hasard pot dal
structure, is ~judged to be in fair overall condition. is.,.~sr, the
pillmoy is considered in dequate since 61 percent of ths Probable isminon

Flood (Till) would overtop tbs d .  To insure adequacy of the atructurs,
the folloviag actions, as a ainL~ are rec~~~snded :

a. Tb. spith~ay ‘s adequacy should be det.rnin.d by a qualified pro-
4 • fsssional consultant engaged by the ouner using more sophisticated asthods,

procedures, ad studies within six months fro. the date of approval of
this report. My remedial moasures nscessary to insure the ad.quacy of
the spilivay and to prevent overtopping should be initiated within calendar
year 1980. In the inter im, a detailed srgsncy operation plas ad morn-
ing system, should be proeptly developed. Also, during periods of ssusuaUy
heavy pr.cipitation, aroad the clock surveillance should be provided. - •

b. The folleming remedial actions should be ccspl.t.d within six
months fron th. data of approval of this report :

(1) The .s.page at the toe of the lin.d spillVa7 c~~~~~1shou1d b5
assesssd ad y nao.ssary corrective action taken. If mocessary, pies—
~~~t.r. should be installed in adj acent areas of the ~~~—~~,mt ad
abut *t to monitor the pbreatic surface .
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Honorable Brendan T. Byrne

(2) The spallad and eroded concrete facing of the spillvay weir
should be repaired and the wing walls should be replaced or repaired as
needed .

(3) The roadway material covering the downitrea face of cbs d
• which i. non, in effect , the face of the d should be graded to a slope

of 2H:1V end either eeded with grass or covered with stone .

(4) Locat. the valve box of the outlet works in order to determine
the condition of the valve and pipe end repair as necessary . The valve
should be periodically operated thereafter .

(5) The rocks which are piled on the lef t sid. of the .pillway
wit should be r oved .

(6) Ac ~~~rgency warning system should be established ad imple-
mented in cooperation with local authorities to advise people dounatrea
of flooding potential, either directly or by posting.

(7) The owner should have a survey mad. to determine the configur-
ation of the da ad appurtenancss after r sdial aaurss have baa

• impl nted.

£ copy of the report is being furnished to M r. Dirk C. Uof em, isv
• Jersey Dspart~~~t of lnvirouasatal Protection , the designated State

Office contact for this prcgr . Within fi,. days of the date of this
• letter, a copy will also be sent to Congressman Jemes A. Courter of

the Thirteenth District. Under the provisions of the Freadon of
Information Act , the inspection report will be subje ct to release
by this office, upon request , five days after the date of this
letter .

Mditi. a1 espies of this report may be obtained from the iatiossl
Tacheical Zaformatian Services (ifS) , Springfield , Virginia 22161
at a reasonabl, cost • Please allow four to six weeks from the date of
this latter for ITIS to have copies of the report available.
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W11l-D
4. ! able Brenda V. Byrne

Ai import ant espact of the Des Safety Pro gra will be the lnpl ntation
of the recr—updatioos ned, as a result of the inspection. Vs accordingly
req uest that we be advised of proposed actions taken by the State to
implasest our raco~~~ndations.

Sincerely ,

1 lad ç /aiis a.
As stated • Colonel, Corp. of isgimeers

• District Ingin ser

Copies furnished :
Dick C. Hofaen , P. B., Deputy Director
Division of Water issources
I. J. Dept. of Zaviroessatal Protection
P. 0. lox 01029
Trenton, ii 08625

John O’Douvd, Acting thief
Bs~~au of fl ood Plain $~i1a~,~~,nt
Division of Water Busourcss
I. J. Dept. of ~~viro~~~ntal Protection
P. 0. Ion 01029
Trenton, iJ 08625
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HIGH CREST LAKE DAM (NJ0 0223)

CORPS OP ENGINEERS ASSESSMENT OP GENERAL CONDITIONS

This da. was inspected on 3 and 20 December 1978 by Jenny—Leedshill
Bugiasers under contract to the State of New Jersey. The State ,
under agre~~~nt with the U. S. Army Engineer District , Philadelphia ,
had this inspection performed in accordance with the National D Inspection

• Act, Public Law 92—367.

Nigh Crest Lake Dan , a hi*h hazard potential structure , is judged to be
in fair overall condition. However, the spillvay is considered inadequate
since 61 perc ant of the Probable Maximum flood (PMP ) would overtop the
des. To insure adequac y of the structure , the following actions , as a
minimum are reco ended :

a. The spillwsy ’s adequacy should be determined by a qualified pro-
fessiona l consultant enRaged by the owner using more sophisticated methods ,
pr ocedures , and studies within six months f rom the date of approval of
this report . Any remedial measures necessary to insure the adequacy of
the spilivay and to prevent overtopping should be initiated within calendar
yest 1980. In the inte r im , a detailed emergency operation plan and warn-
ing system, should be promptly developed . Also, during periods of unusually

• heavy precipitation around the clock surveillance should be provided .

b. The following remedial actions should be completed within six
months from the date of approval of this report :

(1) The seepaRe at the toe of the lined spiliway channel should be
assessed and any necessary corrective action taken. If necessary, pier—

~~
tere should be installed in adjacent areas of the embankment and

abutment to monitor the phreatic surface.

(2) The spalled and eroded concrete facing of the spiliwsy wit
should be repaired and the wing walls should be replaced or repaired as
needed.

• (3) The roadwa y material coverin g the downstream face of the dam
which is now, in effect , the face of the da, should be gtad.d to a slope
of 21:1! and either seeded with grass or covered with stone .

(4) Locate the valve box of the outlet works in order to determ ine
• the condition of the valve and pipe and repair as necessary . The valve

should be periodically operated thereafter .

• (5) The rocks which are piled on the left side of the spillvay welt
should be r evsd.
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(6) An emergency warning system should be established and topic—
eted in cooperation with local authorities to advise people downstre am

of flooding potential , either directly or by posting.

(7) The ~~~ar should have a survey made to determine the configur-
ation of the dan and appurtenances after remedial measures have been
imptemsnted .

AP?ROV!D~,~7~4’’~~~ ~ 7’ .~~~~~~

Colonel , Corps of Bugineere
District Engineer

i~y~ /~‘77
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PHASE I INSPECTION REPORT -

NATION AL DAM SAFETY PROGRAM

Name of Dam: High Crest Lake
Fed. I D .  No. NJ 00225

State Located: New Jersey
County Located: Passaic
Stream: Unnamed stream tributary to

Pequannock River
Dates of Inspection: December 3 and 20, 1978

Brief Assessment of General Condition of Darn

The visual inspection of the dam indicated the dam
to generally be in fair overall condition but in need of
remedial measures. The spiliway is inadequate since it
can pass only 60 percent of the probable maximum
flood, and a downstream bridge opening slightly re-
stricts the flow. The spiliway is structurally in poor -

•

condition due to failure cracks and spalling of the
concrete.

It is recorrunended that the outlet works controls
be located and their operating condition assessed very
soon. The spillway should be repaired and wing walls
repaired or replaced as soon as possible. An assess-

ment of the seepage problem at the toe of the spillway
channel should also be made as soon as possible and cor-
rective action taken. Other recommendations are of a
less urgent nature and should be implemented in the
near future . These include grading of the downstream
slope of the embankment , removal of rocks behind the

L
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spiliway weir and implementation of a downstream
warning system. More detailed and sophisticated
hydraulic and hydrologic studies are recommended
to more accurately determine the spiliway capacity
prior to any remedial action .

_ _ _ _ _ _ _

Frank L. Panuzio , P.E .
Project Manager

rt J nny, P.E.

irector
New Jersey License No. 9878
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HIGH CREST LAKE DAM

View of upstream side of dam and spiliway .

(Decembe r 3 , 197 8)
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PREFACE

This report is prepared under guidance contained in the

• Recommended Guidelines for Safety Inspection of Dams , for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of ~ Chief of Engineers , Washington ,
D. C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property . The assessment of the general con-
dition of the dam is based upon available data and visual
inspections . Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing , and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify any need for such studies .

In reviewing this report , it should be realized that the
reported condition of the dam is based . on observations of
field conditicnis at the time of inspection along with data
available to the inspection team. It is important to note
that the condition of a dam depends on numerous and constantly
changing internal and external conditions , and is evolution-
ary in nature . It would be incorrect to assume that the
present condition of the dam will continue to represent the
condition of the dam at some point in the future . Only
through continued care and inspection can there be any chance
that unsafe conditions be detected . -

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses . In accordance with the
established Guidelines , the Spillvay Test flood is based on

• the estimated “Probable Maximum Flood” for the region (great—
eat reasonably possible storm runoff), or fractions thereof.

The test flood provides a measure of relative spillway capa —
city and serves as an aide in determining the need for more
detailed hydrologic and hydraulic studies , considering the

C) size of the dam , its general condition and the downstream
damage potential.

• ~~~~~
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

HIGH CREST LAKE DAM
Federal I .D .  No. NJ 00225
New Jersey I .D .  No. 448

SECTION 1: PROJECT INFORMATION

1.1 General

a. Authority

The National Dam Inspection Act, Public Law 92—367 ,
1972 provides for the National Inventory and Inspection
Program by the U. S. Army Corps of Engineers. This re-

port has been prepared in accordance with this authority ,

through contract between the State of New Jersey and

Jenny—Leedshil]. Engineers. The .State of New Jersey has

also entered into an agreement with the U. S. Army Engin-
eer District, Philadelphia , to have this work performed.

b. Purpose of Inspection

The purpose of this inspection was to evaluate the

general structural integrity and hydraulic adequacy of
• the dam, and to determine if the dam constitutes a hazard

to h uman life or property.

1.2 Description of Project

a. Description of Dam and Appurtenances

High Crest Lake Dam is an earthfill structure which
impounds a reservoir of 395 acre feet maximum capacity
on an unnamed stream tributary to Pequannock River . The
darn is 21.5 feet high , 520 feet long and has a concrete
core wall extending the length of the embankment . A clay
puddle core is on either side of the concrete core wall .
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The upstream embankment is impervious earthfil l  with a

slope of 2H:lV , while the downstream is pervious earth-
f i l l  with a slope of ].-1/2H:1V . The spiliway is a

concrete ogee structure , 45 feet long , constructed at
the right (east) abutment . A few feet downstream of

— the spiliway the channel is restricted at a bridge
opening. The roadway across this bridge continues
along almost the entire length of the embankment crest ,
and fill  from the roadway has obscured the original
downstream slope of the embankment . The emergency
drain consists of a 12-inch cast iron pipe with a-ga te

• valve near the downstream toe of the darn.

b. Location

The dam is located in northern New Jersey, about
12 miles northwest of Paterson , between the communities
of Apshawa and Smith Mills in West Milford Township ,
Passaic County . The location of the dam is shown on

* Plate 1.

C. Size Classification

Based on the 21.5 foot structural height of the dam
and the 395 acre feet maximum storage capacity of the
reservoir, the size classification is small. The criteria
for size classification of dams are set forth in the Corps ’
Guidelines . A small size dam is one in which the maxi-
mum storage capacity of the reservoir is equal to or
greater than 50 acre feet and less than 1000 acre feet,
and /or the hei ght of the dam is equal to or greater than

• 25 feet and less than 40 feet.

d. Hazard Classification

The dam is classified as high hazard because of the
potential loss of more than a few lives and excessive
property damage that could result in event of failure.
Three houses jus t downstream are indicated on the topo—
graphic map (Plate 1), and there are major highway and

( 1 ‘ other developments further downs tre am in the Borough of

2
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Butler (population 7 ,000 ) , about one mile downstream.

e. Ownership

The darn is owned and maintained by High Crest Lake
Lodge , Inc. , d o  Fred Wilson , 192 High Crest Drive , West
Milford, New Jersey 07480. West Milford Township owns
the road right-of-way along the crest of the darn and

for this reason may own part of the dam.

f .  Purpose of Darn

The dam impounds a reservoir used for recreation
and aesthetic purposes.

g. Design and Construction History

The dam was constructed in 1951-1952 by Highland

Lakes , Inc., for purposes of developing real estate
surrounding the reservoir. Previously there had been

a small darn in what is now the upper part of the reser—
voir. The new darn, which was at f irst  called Apshawa
Lake Dam , was designed by Newell C. Harrison , P .E.  In
about 1972 ownership of the darn passed from Seckler and
Shepperd , Inc . ,  a real estate firm , to High Crest Lake
Lodge , Inc . ,  an association of local homeowners . The
roadway along the crest of the darn was built by West
Milford Township .

h. Normal Operational Procedures

The reservoir is normally unregulated . It was re—
ported that the reservoir level is frequently below the
spiliway crest elevation . There are no monitoring
devices on the darn.

1.3 Pertinent Data

a. Drainage Area - 0.6 square miles
b. Discharge at Darnaite (cia)

•Maximum known flood at damsite - Not known.

) •Spillway capacity (elevation 635.5) - 1125
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c. Elevation (f t .  above MSL) *
.Top Dam 635 .5

- 
. Spiliway crest 632

Strearnbed at centerline
of darn 614

d. Reservoir Length ( f t . )
Top of dam 3 ,100
Spillway crest 3, 000

e. Storage (acre— feet)

Recreation pool (spillway
crest) 240

STop of dam 395

f .  Reservoir Surface (acres)
•Top darn 45
Spillway crest 40

g. Darn
Type Earthfill
Length 520 ft .
Height 21.5 f t .

STop Width 10 ft .
Side Slopes

- Upstream 2H: 1V
- Downstream l .SH :1V

SCore Concrete core wall

~Zoning Irn~ervious upstream,
• pervious downstream , clay

_____________________  
puddle around core wall

*El evations based on U.S .G.S .  topographic maps , since
elevations on plans (Plates 2 and 3) are believed to
be based on an assumed datum.
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h. Spi].lway
Type Ogee

~Length of weir 45 f t .
•Crest elevation 632 ft.

Base elevation 627 f t .
.U/S Channel 45° Training walls

1)/S Channel Paved channel leading
to bridge opening

• i. Regulating Outlet
.1-12 in. dianrter C.I.  emergency outlet pipe
and gate valve

(.... 5
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SECTION 2: ENGINEERING DATA

2.1 Design

a. Geological Conditions

High Crest Lake Dam is located in what appears to
be a glacially scoured basin in the New Jersey Highlands
physiographic province . Appendix C to this report
contains a discussion of the regional geology of this

province .

The reservoir occupies a relatively broad valley

which is situated at approximately ri ght angles to the
valley of the Pequannock River. The unusually high
elevation change in a short horizontal distance (160
feet in 1500 feet)  between the lake and the river may
be a reflection of the lake valley ’s geologic history

as a “hang ing valley ” during the recent glacial epochs.

Based on the visual inspection , the darn embankment
and spillway only occupy a small portion of the east
side of the valley . However , the shaoe of the upstream
reservoir and the right abutment are such that it would

appear that a natural barrier was deposited across the

• valley , perhaps as a recessional or lateral moraine .

The remnant of this moraine is the wide, flat ridge
which serves as the right abutment of the dam. Although

confirming data is lack2ng,  from topographic evidence
it would appear that a smaller lake occupied the valley

and the level of the lake was raised with the present
embankment and spiliway .

On the left  abutment where it has not been disturbed
by the construction of houses , the overburden appears
to be boulder till with numerous boulders more than

18 inches in diameter. In the valley bottom below the 

~~~~~~~~~~~~~~ _ _ _ _ _
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darn, the soil is primarily sand , gravel and boulders
which make up the recent alluvium. No bedrock is
exposed near either abutment of the dam. It must be

assumed, however, that Pre-cambrian gneiss and granite

underly the site at a depth which could not be deter-
mined by visual inspection . Inspection reports at the

time of construction indicate that the foundation of
the core wall was a yellow clay . Bedrock is exposed

upstream of the dam in the reservoir.

The darn is located in Seismic Zone 1, indicating
that only minor damage from distant earthquakes should
be expected .

b. Design Data

Data regarding the design of the dam are largely
limited to the design drawings (Plates 2 and 3). The

embankment was designed with a concrete core wall ex— —

tending into the foundation material below the embank-
ment . The core wall is indicated to be 2 feet thic~
at the base and about 1 foot thick at the top. The

Sta te required that the base of the core wall be 3 feet
thick in the area of the former streambed. Within the

embankment the design called for a clay puddle to be

placed on either side of the core wall, with impervious

fill upstream of the clay puddle and pervious fill

downstream of it.

The spillway weir was designed with compounded cir-
cular curves of 1 foot radius at the crest and 3 feet

at the base. Correspondence indicates that the spill—

way was designed for a capacity of 500 cfs at 2.16 feet
head on the spillway . The design capacity was furnished

by the State.

~0 .
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The State specified that concrete collars be placed
along the blow-off pipe to prevent seepage along the

pipe .

2.2 Construction

The darn was constructed in accordance with the
design drawing, hut with two major exceptions . The
core wall footing was constructed much deeper than

called for in the design (Plate 2) and about 10 feet

thick between Stations 80 and 2+60 due to a cave-in of

the trench. The other exception to the design drawings

is in the configuration of the downstream training

walls of the spillway , which are now angled into the
bridge opening downstream (Plate 4). This may have
been a post-construction change .

The cons truction was inspected by the State and the
darn was accepted on November 3 , 1952.

2.3 Operation

The reservoir is normally unregulated. The owner ’s

representative stated that flow over the spil].way
seldom covers the entire length of the weir .  The
reservoir drain gate valve has not been operated in

many years and was , in fact, concealed at the time of
inspection by materials from the road embankment. No

records of maintenance work or post-construction in-

spections are available.

2.4 Evaluation

a. Availability

Limited data on design are available from the design

drawings. Some data on construction are available from
State inspection reports. 
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b. Adequacy

Available data are insufficient to quantitatively

evaluate the design . Calculations relating to the
structural design of the dam or the stability of the as-

built structure are not available. Specifications are not

available , knowledge of construction methods is limited,
and nothing is known of as-built material properties.

Foundation conditions are not well known.

c. Validity

Design drawings do not reflect the as-built configu-

rations of the core wall or the downstream spiliway
training walls. In other respects they are believed to
represent as-built conditions, except for the roadway
materials which now cover the crest and downstream
embankment.

________
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General

The visual inspections of High Crest Lake Darn were

made on December 3 and 20, 1978. The water surface

elevation at the time of the first inspection was

approximately 636 feet, or about a foot below the base

of the spillway . The reservo~r had been lowered in
October by siphoning, because of the owner ’s concern

about the lack of accessibility of the emergency outlet

control valve.

The visual inspection did not reveal any critical

signs of distress in the darn. No seepage was observed

because of the low reservoir level, but seepage is re-

ported to occur below the spiliway . The spiliway is in

need of repair, and both wingwalls of the spiliway have
failure cracks. The emergency outlet has seldom been
operated and the valve chamber housing the controls is
buried by debris from a roadway embankment.

Detailed inspection was made of the dam , appurte-

nant structures , reservoir area , and the downstream
channel. Descriptions of the findings of these inspec-
tions are summarized in the paragraphs which follow.
The checklist of visual inspection items is included in

Appendix A. Geologic and foundation conditions observed

at the time of inspection are noted in greater detail

in Section 2.1—a.

b. Darn

The dam was inspected for signs of settlement, seepage,
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erosion, cracking and any other evidence of undesirable

behavior which might affect the stability of the struc-
ture. The crest of the dam is obscured by a roadway

(Photo 1), and the downstream embankment is entirely

covered by material from the roadway embankment (Photo 2).

The road was being surfaced with asphalt at the time of

inspection, thus any cracking or misalignrnents in the

crest could not be observed. The top of the concrete

core wall was exposed for about 40 feet to the left of

the spillway , in an area not covered by the road paving

(Photo 3). This would indicate that there has been

some minor erosion or settlement of the embankment.

No seepage was observed because of the low reservoir

level, nor was there any evidence that it had occurred
in the past. However, the owner ’s representative re-

ported that when the reservoir is full there is a small

amount of seepage in the stream channel just below the

paved spillway apron. The source of seepage is appar-

ently beneath the spiliway or an adjacent area of the

embankment or right abutment.

c. Appurtenant Structures

Spiliway

The spiliway is in need of repair. There is loca l
spalling and cavitation to a depth of 1-1/2 inches

along the crest of the weir (Photo 4), and there are

small cracks filled with leaching deposits on the down-
stream side of the weir (Photo 5). The downstream toe
of the weir is eroded and rough (Photo 5). The weir

has been patched at a number of places, including the
spalled downstream surfaces adjoining a construction
joint . There is a large pile of rocks on the upstream
lef t side of the spiliway (Photo 6). 

__________
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Both wing walls of the spiliway have failure cracks .
The left wing wall has a 3/4-inch wide vertical crack

above the crest of the weir (Photo 6), while the right
wing wall has a sloping crack about 20 feet long ex-

tending from the upstream training wal l to well down-
stream of the weir (Photo 7). There is horizontal

displacement along the cracks in both wing walls,
leaving no doubt that the wing walls have failed and
are no longer safely performing their fun ction .

Outlet

The emergency outlet control valve and outlet pipe

were covered with some 18 feet of road embankment

material when the roadway along the crest of the dam

was constructed . At the time of the inspection the
owner had been excavating some of this material in an
attempt to locate the valve box, but had been unable

to find it as yet. The inlet to the reservoir drain was

submerged, thus no part of the outlet works could be

inspected.

d. Reservoir Area

The area surrounding the reservoir has moderate to

steep slopes and is heavily wooded . Numerous residences

surround the lake . There was no evidence of excessive
sedimentation in the reservoir.

The principal inlet is at the northern end of the
reservoir. It consists of two 24—inch concrete pipes

* 
- which convey water from a spring-fed stream and from

another stream which drains two small nearby ponds .
• e. Downstream Channel

There is an 11.4 feet wide bridge opening just
downstream of the spiliway (Photo 8). Concrete training

‘
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walls on either side of the lined stilling basin direct
the flow from the 45—foot width at the base of the

spillway to the much narrower bridge opening. The

channel is paved and lined by masonry training walls

for about 6 feet below the bridge opening. The train-

ing walls and paving are in good condition both upstream
- and downstream of the bridge. *

The streambed follows the right (west) side of a
broad meadow (Photo 9). Below the meadow it becomes a

well-defined , steep—sided channel through heavily
- wooded slopes.
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SECTION 4:  OPERATIONAL PROCEDURE S

4.1 Procedures

The reservoir is operated to maintain maximum water
levels for recreational and aesthetic purposes. There
has been little or no regulation of the reservoir other
than the recent lowering which was done by siphoning,
because of the inaccessibility of the outlet controls.
Normally, flow over the spillway is reported to occur
only in the spring .

4.2 Maintenance of Dam

There has been no maintenance of the embankment, so

far as is known. The spillway shows signs of minor
patching of the concrete , but it has deteriorated con-
siderably since then.

4.3 Maintenance of Operating Facilities

The reservoir drain controls and outlet have been
concealed by overburden from the road embankment that
was constructed after the dam was built.  Thus there
has been no maintenance of the outlet works for a num-
ber of years .

4.4 Description of Warning System

There is no warning system or emergency contingency
plan in event of possible dam failure or overtopping.

4.5 Evaluation of Operational Adequacy

In general , maintenance of the dam and spillway has
t been deficient. The spillway is especially in need of

repair. The condition of the outlet controls must be
determined, once they are located by the owner. No re-
cords of operation or maintenance have been kept.

9,
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data

As stated in Section 1.2 , High Crest Lake Darn is
classified as high hazard and small in size. In accor-

dance with the Corps of Engineers ’, “Recommended
Guidelines for Safety Inspection of Darns,” the Spiliway
Deisign Flood (SDF) should be 50% to 100% of the Probable
Maximum Flood (PMF). The 100% PMF was selected as the
SDF because of the high hazard to loss of life imme-
diately downstream of the dam.

Data obtained from State files indicate the drainage
basin area of the dam is 0.6 square miles. Elevations

within the basin range from a maximum of about 900
feet above mean sea level along the perimeter to a
minimum of about 614 feet in the valley floor. Land

use patterns within the watershed consist of forests
arid residential areas . About 10 percent of the water-
shed area is the reservoir. The drainage basin is
delineated on a U.S.G.S. topographic map and is presented
on Plate D-l, Appendix D.

• 
-

- 

The hydraulic and hydrologic features of the dam
were evaluated using criteria set forth in the Corps
of Engineers ’ “Recommended Guidelines for Safety

P Inspection of Dams ” , and additional guidance and criteria
provided by the Philadelphia District, Corps of Engineers.

The Probable Maximum Precipitation (PMP ) was calculated
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t,. using }Iydrometeorological Report No. 33 and the
Hop Brook reduction fac~or of 0.80 for misalignment
of the storm.

The Probable Maximum Flood ( PMF ) was calculated
using the Corps’ computer program HEC—l, Dam Break

Version. In computing the PMF the Corps requested that

the SCS triangular unit hydrograph with curvilinear
transformation be used. The computer program was

used to calculate this unit hydrograph from the basin
log. A lag time of 0 .3  hours was calculated for the
basin and used in the program.

An initial infiltration loss of 1.0 inch and a
final infiltration loss rate of 0.10 inch per hour
were used in the HEC-]. program to give the rainfall
excess. Using the excess rainfall and the unit hydro-
graph, the program computed peak inflow of the

25 percent, 50 percent, 75 percent and 100 percent PMF.

These discharges are approximately 1070 cfs, 2130 cfs,

3200 cfs, 4270 cfs, respectively .

The various percentages of the PMF inf low hydro-
graph were routed through the reservoir using the
Modified Puls Method by the HEC-l DE program. The
peak outflow of the 25 percent , 50 percent , 75
percent, and 100 percent PMF were calculated to be

approximately 370 cfs , 920 cfs, 1540 cfs and 2460
cfs, respectively. The flood routings indicate that all

floods greater th an about 60 percent of the PMF will over-
top the darn. A plot of percent PM? versus peak outflow
discharge is presented on Plate D-2, Appendix D.

The spiliway and overtop stage-discharge rating

curve used in the flood routings was calculated using the
weir equation. The spiliway has an ogee crest. The

p.
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U stage-discharge curve of the spillway was estimated
using the Bureau of Reclamation procedures that are
presented in their text , “Design of Small Dams ” .
Tailwater effects  caused by a roadway passing over the
spillway chute were included in the estimate . The
overtop stage—discharge rating curve was calculated

using a discharge coefficient of 3.1 and assuming free

overflow across the whole length of the dam. The

spillway and overtop stage-discharge rating curve for

High Crest Lake Dam is presented in Appendix D as

Plate D-3.

The reservoir stage-storage curve used in the

flood routings was determined from U.S. Geological

Survey 7.5-minute topographic maps and data obtained
from State files. The stage—storage curve was extended

above the darn crest to include surcharge storage
during flood peak discharges . The stage-storage curve
is presented in Appendix D as Plate D-4.

In the reservoir routing computations , possible
discharges through the outlet works were excluded
because their capacity is small compared to the PM?
and because of the possibility that the outlet valves
may be closed. *

The various percentages of the PM? were routed 0.25

miles downstream through two successive reaches through
the small community of Smiths Mills to a station just
upstream of State Route 23. These routings were made

to determine downstream flooding characteristics.
The locations of cross-sections used in the routings
are given in Appendix D, page D-12. The flood depth,

width and mean flow velocity of the four flood, flows at

f 
the community of Smiths Mills are summarized in the
following tabulation: 

I ~~ 1111:
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Flooding Characteristics at Smith Mills

25% PMF 50% PM? 75% PM? PM?

Peak Discharge , cfs 370 920 1540 2450
Peak Flood Depth , f t .  1.4 2.6 3.5 4.5
Peak Flood Top Width , ft. 20 30 50 70

Peak Flow Velocity , fps 13.2 16.5 16.4 15.7

The drain outlet for High Crest Lake has its intake
at the reservoir floor and is 12 inches in diameter .

Using the orifice equation and assuming no inflows

into the lake or tailwater at the outlet , the time
required to drain the lake when at spiliway level (no rma].

pool ) was calculated to be about 9 days.

b . Experience Data

Records of lake levels are not maintained for this

site. The reservoir is operated to maintain maximum

water levels for aesthetic and recreational purposes .

There is no indication that the dam has ever been over-
topped.

c. Visual Observations

Downstream of the spiliway crest , the spillway
chute angles toward the main stream . passes under the
roadway which runs along the darn crest , and , at the same
time, decreases in width. Downstream of the roadway

box culvert the spiliway chute discharges into the stream
• which was dry at the time of the inspection .

For a short distance downstream of the dam the flood
plain is a relatively flat grass covered meadow.

Farther downstream the stream slope becomes very

steep. The main channe l and overbank have a cross—
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section that is trian gular in shape. The main channe l
is filled with large rocks and the banks and over-

banks are thickly wooded with little undergrowth .

d. Overtopping Potential

As indicated in Section 5.1-a, all floods greater
than about 60 percent of the PM?, when routed through
the reservoir , will overtop HigI CrLst Lake Dam. The
PM? will overtop the dam by 1.3 feet for 2.1 hours .
This overtopping height assumes tha darn will remain in
its current condition . In accordance with the Corps ’
Guidelines , the spillway should be classified as Inadequate.
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SECTION 6: STRUCTURAL STABILITY - 
-

6.1 Evaluation of Structural Stability

a. Visual Observations

There are no visible indications of any distress in
the embankment; however , only the upstream face can now
be observed because of the roadway material presently
covering the crest and downstream face. The riprap is
in good condition .

The spiliway is in poor condition. There is con-

siderable spalling and erosion of the concrete weir, and

— the wing walls have significant diagonal failure cracks

with measurable displacement.

There reportedly is a small amount of seepage from
under the toe of the lined spillway channel.

b. Design and Construction Data

Design drawings are available but there are no data
on construction other than brief State inspection re—

ports. Specifications are not available and there are

no construction reports or as-built drawings. The

design, as represented on the design drawings, appears to

• be satisfactory. Inspection reports indicate that a

portion of the concrete core wall was constructed con—

siderably deeper and wider than called for in the design.

c. Operating Records

There are no operating records of the reservoir,
since it is not regulated . There are no records of
repairs or post-construction inspections, and there is
no instrumentation of the dam.

d. Pos’.-Construction Changes

Construction of the roadway along the crest and

0
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downstream embankment is not known to have affected the

structural stability of the dam ; h owever , it dotes make
inspection dif f i cu l t ,  and the downstream bridge opening
reduces the maximum discharge capacity of the spillway by
about 10 percent. The roadway probably offers some
protection of the embankment , should the dam be over-
topped.

e. Seismic Stability

The dam is located in Seismic Zone 1, in which it
may generally be assume d that there is no hazard from
earthquake , provided static stability conditions are
satisfactory and conventional safety margins exist.
A stability analysis would be required to determine
whether the darn has satisfactory static stability.
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SECTION 7: ASSESSMENT , RECOMMENDATIONS

AND PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety

The spiliway is inadequate since it can pass only

60 percent of the probable maximum flood. Structurally,

the spiliway is in poor condition and badly in need of

repair.
Tne design of the daxn appears to have been adequate ,

but the condition of the embankment cannot be well assessed

since the crest and downstream slope are covered by road

material . The road material has concealed the reservoir
drain controls and outlet pipe , making this facility

inoperable.
Seepage is reported from under the toe of the lined

spiliway channel.

b. Adequacy of Information

Data are insuf f icient to quantitatively evaluate the
stability of the darn , since there are no data on the
as-built configuration or material properties of the

dam and foundation. There has been no recent survey

of the dam to reflect post—construction changes . The
condition of the outlet works is unknown.

c. Urgency

The outlet works controls should be located and their

operating condition assessed very soon. Repairs to the

,
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spillway and an assessment of the seepage problem should
be made as soon as possible. Other recommendations are

of a less urgent nature and should be implemented in the
near future.

d. Necessity for Additional Data/Evaluation

Corps of Engineer Guidelines require that , in general ,
seepage and stability analysis should be on record for
darns in the high hazard category . Based on the visual

inspection and the fact that the darn appears to have been
designed to satisfactory standards subject to State
approval and construction inspection , it is considered
that a stability analysis , although desirable , is not
absolutely necessary at this time. Seepage is apparently

a problem but this can be assessed as recommended in
Section 7.2—b .

It is recommended that the owner have a survey made

to determine the configuration of the darn and appurte-

nances after remedial measures have been implemented.

7.2 Remedial Measures

a. Corrective Procedures

it is recommended that the following corrective pro-
cedures be performed:

1. The seepage at the toe of the lined spiliw ay
channel should be assessed by a qualified pro-

fessional engineer , and any necessary corrective

action taken . If necessary , piezome ters should
be installed in adjacent areas of the embankment

and abutment to monitor the phreatic surface .

2. The spalled and eroded concrete facing of the

spillway weir should be repaired and the wing
walls should be replaced or repaired as needed.

23
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-3. The roadway material covering the down-
stream face of the darn which is now, in
effect , the face of the darn should be
graded to a slope of 2H:1V and either

seeded with grass or covered with stone.

4. The owner should undertake more detailed

and sophisticated hydraulic and hydrologic
studies to more accurately determine the
spiliway capacity. Depending on the results
of these studies, remedial action should be
taken as required. -

b. Operation and Maintenance Procedures

It is recommended that the following operation and

maintenance work be performed:

1. When the owner has located the valve )~ox o~ 
-

the outlet works , the condition of the valve
and pipa should be determined and repaired as
necessary. The valve should be periodically

operated thereafter.

2. The rocks which are piled on the left side of

the spiliway weir should be removed.

3. An emergency warning system in cooperation with

local authorities should be established and im-

plemented to advise people downstream of flood-
ing potential , either directly or by posting.
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APPENDIX B

- PHOTOGRAPHS
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Photo 1 — Freshly surfaced roadway along crest of dam ,
looking east.
(December 3, 1978)
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Photo 2 - Debris and trash covering downstream
embankment -
(December 3, 1978)
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Photo 3 — Exposed top of concrete core wall
to right of pavement -
(December 3, 1978)

Photo 4 - Cavitation
of the crest of the
spiliway weir .
(December 3, 1978)
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Photo 5 — Leaching deposits (white areas) along
cracks in spiliway weir, and erosion
of concrete at base of weir .
(December 3 , 1978)
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Photo 6 - Rocks piled up behind spillway .
Note crack in lef t  wing wal l .
(December 3, 1978)
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Photo 7 - Crack in right wing wall of
spiliway , looking downstream.
(Dec ember 3 , 1978)
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Photo 8 — Bridge downstream of spiliway ,
looking north toward spillway .
(December 3, 1978)
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APPENDIX C

REGIONAL GEOLOGY - PIEDMONT LOWLANDS
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REGIONAL GEOLOGY - PIEDMONT LOWLANDS

Phys iography

The Piedmont Lowlands Province of New Jersey lies
— northwest of a line approximately between Trenton and

Perth Amboy and southeast of an approximate line between
Milford on the Delaware River and Mahwah near the New
York State border. Physiographically , the province
is situated between the predominantly Precambrian age
New Jersey Highlands Province to the northwest and the
typically unconsolidated Creataceous age and younger
sediments of the Coastal Plain Province to the south-
east. (See Figure C-i).

Bedrock

The Piedmont Lowlands, encompassing about one—

fifth of the state, is characterized by northwestward
dipping bedrock composed of interbedded red shales ,
siltstones and sandstones of Triassic and Jurassic age
and igneous basalt extrusions (lava flows) and diabase
intrusions of Jurassic age. The sedimentary rocks have

been eroded to a broad southeastward sloping piedmont
plain. The northwest border of the province is a north-
east-southwest trending fault zone (Ramapo Fault)
which truncates the sedimentary beds. Total vertical
displacement on the fault may reach 10,000 feet.

The gently rolling lowland topography of the piedmont

• lowlands is pierced by long asymetric ridges of hard

- - -
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and resistant igneous rocks which were in truded into or
on top of the sedimentary sequences . With the subse-
quent erosion of the softer sedimentary rocks , these
igneous formations have been left  standing, often in
bold relief , up to 400 ft. above the surrounding plains.
The igneous bodies composed of diabase and basalt form the
Palisades along the Hudson River and the three Watch ung
Mountain ridges of the central Piedmont. The ridges
are all steeper on the southeast with gentle dip slopes
to the northwest.

Overburden

The Pleistocene Age Wisconsin continental glacier
has smoothed and filled approximately the northern half
of the province. The terminal moraine of the glacier
extends from Perth 2~mboy to Summit then northwest-
ward to Morris Plains . North of the morainal line the
soils characteristically consist of glacial tills over-

lying the bedrock with scattered overlying stratified
outwash deposits. At least three large glacial lakes -

occupied portions of the area north of the moraine at
different periods , resulting in a relatively flat

• topography composed predominantly of silts and clays .
South of the terminal moraine , most of the over-

burden consists of alluvial deposits overlying a more
highly developed weathered transition zone on top of the
bedrock . Some high ly weathered tills of pre-Wisconsin
glaciation can be found on the top of inter-valley ridges -
Much of the alluvium is glacial outwash.
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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